Posterior mediastinal mass is not an uncommon condition seen in clinical practice. It often generates anxiety among healthcare providers, as the most common cause of a posterior mediastinal mass is a neurogenic tumour which potentially can be malignant and carries serious consequences. A very rare but generally benign cause of such a mass is an intrathoracic ectopic kidney. Due to its rarity, literature on the intrathoracic kidney, its management, prognosis and complications is sparse and confined to case reports. We report a rare case of a twomonth old baby who had a chest x-ray done for a prolonged cough and was found to have a posterior mediastinal mass, which was later diagnosed to be an intrathoracic ectopic kidney. The approach to mediastinal mass and literature review of an intrathoracic ectopic kidney and its complications are also discussed.
INtRODUCtION
Posterior mediastinal mass found on the chest x-ray often generates anxiety among healthcare providers as causes of such a mass are varied, although the most common cause is a neurogenic tumour which could be malignant and carries serious consequences. Other rarer causes include hiatus hernia, extramedullary hematopoiesis from severe anaemia, mediastinal lymphadenopathy, oesophageal conditions such as oesophageal achalasia, oesophageal tumours as well as an ectopic kidney. The kidneys are normally sited in the renal fossae in the retroperitoneal paravertebral space against the psoas muscles. Renal ectopia or ectopic kidney occurs when it is sited outside this normal position. Intrathoracic kidney is a very rare congenital anomaly. It has a reported incidence of 1:10,000 births 1 and the rarest form being intrathoracic kidney which represents <5% of all ectopic kidneys. It has therefore a reported incidence of less than five per million births. Due to its rarity, it is often underdiagnosed and the treating physicians may be totally unaware of this entity, its treatment and prognosis.
CAsE REPORt
A two-month old boy was admitted for evaluation of a persistent cough for more than four weeks following a recent episode of acute bronchiolitis. He did not have any fever and was feeding well and thriving. No noisy breathing or breathing difficulty was noted.
The physical examination revealed an active baby who was not in any acute respiratory distress. On chest auscultation, bilateral scattered rhonchi were heard. His nasal pharyngeal aspirates were negative for respiratory viral antigens and tested negative for Chlamydia and Bordetella Pertussis. Chest x-ray was done and this revealed a left retrocardiac homogenous opacity which was well-defined and ovoid in shape ( Fig. 1a) . A left lateral chest x-ray was then obtained and this showed the opacity to be in the posterior mediastinum ( Fig. 1b ).
Proceedings of Singapore Healthcare  Volume 21  Number 2  2012 Further evaluation by a computerised tomographic scan of the thorax revealed eventration of the left hemidiaphragm and a structurally normal left kidney with normal renal pelvis and calyces, located in the left hemithorax ( Fig. 2a, 2b, 2c ). Renal Doppler Ultrasound showed normal kidneys with no evidence of hydronephrosis. Interestingly the renal vessels were seen to have originated from the splenic artery instead of the aorta and likewise are drained into the splenic vein.
Our patient has normal kidney function with normal electrolytes, urinalysis and blood pressure. On follow-up three weeks later at the outpatient clinic, he was noted to be well and thriving with his respiratory symptoms completely resolved without any specific treatment. This improvement makes causal relationship between the intrathoracic kidney and the presenting respiratory symptoms unlikely and essentially the intrathoracic kidney was an incidental finding. Parents were informed of the diagnosis and the good prognosis of such a condition where no treatment is necessary, although a longer period of follow-up is advisable to observe for possible complications that could arise.
DIsCUssION
Mediastinal mass is the most common thoracic mass seen in children and the differential diagnosis is varied 2 . A common approach to diagnosing mediastinal mass is to divide the mediastinal compartment into anterior, middle and posterior mediastinum where the causes are related to the anatomical origin of the mediastinal mass. Such division will help to determine the most likely differential diagnosis and therefore the most appropriate imaging modality or investigation for further evaluation (Table 1) . Differential diagnosis of posterior mediastinal mass include neurogenic tumours, hiatus hernia, extramedullary haematopoiesis from severe anaemia, mediastinal lymphadenopathy, oesophageal conditions (oesophageal achalasia, oesophageal tumours), descending arotic aneurysm, paraspinal abscess and lateral meningocele 33 . Intrathoracic ectopic kidney, which is often omitted in the standard list of differential diagnosis of a posterior mediastinal mass, should be considered as a differential diagnosis, especially in asymptomatic patients or in patients with hiatus hernia.
Our patient was first detected to have a posterior mediastinal mass on a chest x-ray that was done to exclude a lower respiratory tract infection. Its posterior mediastinal position was easily delineated by a simple left lateral chest x-ray and its diagnosis hinged on a thoracic CT scan.
Ptister-Goedeke and Brunier classified intrathoracic ectopic kidneys into four groups with different co-morbidities and management approach. The four groups include: thoracic renal ectopia with (1) closed diaphragm; (2) eventration of the diaphragm;
(3) diaphragmatic hernia; (4) traumatic rupture of the diaphragm 34 . While groups one and two are usually uncomplicated, groups three and four are often complicated and require urgent attention.
The pathophysiology of ectopic kidney remains unclear. In the final stage of embryonic renal development beginning at the fifth week of gestation, the kidney ascend out of the pelvis into the abdomen and reach its final location at the renal fossae (L2) by the end of the eighth week with the developing diaphragm as a pleuroperitoneal membrane separating the pleural cavity from the peritoneal cavity 35 . Some postulated that the intrathoracic kidney resulting from superior migration of the kidney could be due to accelarated kidney ascent before closure of the diaphragm or a delay closure of the diaphragm which allowed the kidney to ascend into intrathoracic space 36 . Most recent postulation for this malposition of the kidney is due to loss of normal interaction between mesonephros and metanephros. In normal kidney development, the metanephros migrates cranially and the mesonephric involutes in the opposite direction. The involution of the mesonephros prevents further cranial ascent of the metanephros. When there is a delay in the involution of mesonephros, extension and elongation of the renal tract can ensue, allowing the metanephros to continue its cranial ascent and evolve eventually into an intrathoracic kidney 37 .
Although most reported cases of patients with intrathoracic kidneys were asymptomatic, complications had been reported. Table 2 summarises all the anecdotal case reports, the treatment and the outcome of these patients in the past decade. Patients with intact or eventration of diaphragm from groups one and two are often asymptomatic and do not require any intervention. However, patients with diaphragmatic hernia or rupture of the diaphragm in groups three and four often need urgent surgical intervention to alleviate respiratory or gastrointestinal symptoms and to prevent strangulation of the herniated organs [37] [38] [39] [40] . Our patient falls into group two with an intrathoracic ectopic kidney associated with eventration of intact left hemidiaphragm and hence did not need any active intervention or treatment. Acute complication such as ureteropelvic junction obstruction and late complications of renal cell carcinoma and staghorn renal stone had also been reported 25 32,41 . An interesting case of intrathoracic kidney with a very unusual presentation and complication was reported by Van der Speck et al. This patient presented with severe pneumonia but his expectorate had a urine-like smell. This expectorate was later confirmed to contain urine. The patient subsequently succumbed to death from severe pneumonia. A surprising finding of an undiagnosed intrathoracic kidney that had ruptured into the thoracic space from the invasion of the adjacent lung abcess was found on postmortem examination 42 .
CONCLUsION
This case report illustrates and highlights the need to consider intrathoracic ectopic kidney as a differential diagnosis of a left lower thoracic mass seen on chest x-ray especially in asymptomatic patients or in patients with diaphragmatic hernia. A high index of suspicion can effect early diagnosis and prompt action or inaction.
Though prognosis of intrathoracic kidneys, especially those with intact diaphragm, appears to be good, long-term follow-up may be necessary to ascertain the final outcome of this rare but intriguing condition.
